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Pathogenesis of Bartter's syndrome: A family study. E. Bourke
and V. Delaney. Department of Clinical Medicine, Trinity College,
Meath Hospital, Dublin, Ireland. A family has been identified in
whom six out of 13 siblings have Bartter's syndrome. Both parents
are normal and unrelated. Hypokalemia, hyperreninemia, relative
hyperaldosteronism, and angiotensin insensitivity were document-
ed in all cases. Renal biopsy showed juxtaglomerular hyperplasia
with no increase in renomedullary cells. Excretory response to
saline-loading was abnormal in all three patients studied with the
syndrome, in that the fractional sodium expected was greater
(36.8%) than that of controls (10.8%). Saline-loading reduced plas-
ma renin activity (PRA) to normal and reduced, but did not abolish
the angiotensin insensitivity. Urinary PGE2_aIPSa was measured in
two females with the syndrome. It was markedly elevated (1500 to
3000 ng/24 hr) compared with values of 410 to 700 ng124 hr for
normal healthy female controls. Indomethacin and meclofena-
mate, both prostaglandin synthetase inhibitors, reduced urinary
PGE2 to normal values. This was accompanied by a highly signifi-
cant fall in PRA (upright) from 13.83 2.70 ng/mllhr to 5.19
0.50, and an elevation of serum potassium from 2.38 0.06 to 2.97
0.06 mEqlliter. Angiotensin insensitivity was reduced but again
not normalized. Furthermore, treatment with meclofenamate in
one patient restored the fractional salt excreted following saline
infusion to within the normal range. Following inhibition of arachi-
donic acid synthesis with the phospholipase inhibitor, mepacrine,
urinary PGE2 again fell to within the normal range, but under these
conditions neither PRA nor serum potassium altered significantly.
The implications of these findings in the pathogenesis of Bartter's
syndrome will be discussed.
Occurrence and significance of albumin polymer in nephrotic
urine. J. Hardwicke and R. H. R. White. University Medical
School and Children's Hospital, Birmingham, England. In the
course of investigating the use of sodium dodecylsulphate poly-
acrylamide electrophoresis for the measurement of protein selec-
tivity in renal disease, it was noticed that some urines, highly
selective by standard immunological analysis, contained substan-
tial amounts of protein with a molecular size close to that of IgG.
This protein can be shown to be an albumin-dimer. Further studies
showed that dimer and higher polymers of albumin were not
present in freshly voided urine, but formed when the unnes were
frozen at —20°C for preservation. Examination of frozen urines
from a wide range of patients with nephrotic syndrome showed
that polymerization was most common in patients with minimal
change disease, and uncommon in focal glomerulosclerosis and all
forms of proliferative disease. The findings from serial studies in a
number of patients suggest that polymer formation is enhanced or
initiated by steroid therapy.
Echocardiography in renal failure. A. McLeod, M. Monaghan,
M. Weston, V. Parsons. Departments of Cardiology and Renal
Medicine, King's College Hospital and Dulwich Hospital, London,
England. A cardiovascular survey of dialysis out-patients was
carried out by echocardiography and clinical examination. Thirty-
five patients without intercurrent illness were studied. Pericardial
abnormalities were seen in only two patients, one of whom had been
previously treated by excision for a pericardial window. The most
common finding was considerable left ventricular hypertrophy with-
out dilatation. This was occasionally so severe as to simulate hyper-
trophic obstructive cardiomyopathy (HOCM). The pattern of right
ventricular volume overload was frequently seen. This was attri-
buted to anemia, high cardiac output, and considerable arterioven-
ous shunting through Cimino-Brescia fistulae. Indices of ventricular
function, mean rate of circumferential fiber-shortening (VCF), and
fractional fiber-shortening (FFS) were generally in the normal
range. There was no correlation of these values with mean serum
concentrations of calcium, urea, or creatinine, but there was a
rough correlation with levels of hemoglobin (r = 0.37; 0.5 < P <
0.1). Ventricular free wall and septal thicknesses were inversely
correlated with the mitral valve diastolic closure rate (r = 0.39; P
<0.05). The findings in this survey support the view that pericar-
dial effusion in patients with chronic renal failure maintained on
dialysis is an acute event associated with an intercurrent illness.
Pericardial abnormalities are rare, but left ventricular hypertrophy
and right ventricular volume overload patterns are very common.
Prostaglandin synthetase inhibitors in the treatment of Bartter's
syndrome. S. R. Meadow, J. M. Littlewood, and M. R. Lee.
Department of Paediatrics & Child Health, Seacroft Hospital,
Leeds, England. Bartter's syndrome is characterized by hypokale-
mia, alkalosis, increased serum renin activity, yet normal blood
pressure. The diagnosis of Bartter's syndrome was made in a nine-
months-old white male child who was being investigated for poor
weight and height gain. Initial treatment with oral potassium sup-
plements and later spironolactone had little or no effect on his
growth, although his plasma potassium concentration rose to nor-
mal values after spironolactone administration. At 33 months of
age, indomethacin therapy was started, with dramatic results. His
symptoms disappeared. He lost his lifelong thirst, polyuria, and
failure to thrive. His height and weight accelerated from below the
3rd percentile to the 25th percentile. Bartter's syndrome may
represent excessive prostaglandin production by the renomedul-
lary interstitial cells. Indomethacin is a prostaglandin synthetase
inhibitor but has troublesome, long-term side-effects. Therefore,
after 12 months' treatment, an alternative, less toxic, prostaglan-
din inhibitor was tried with satisfactory result. Indomethacin was
stopped. Thirst and polyuria returned. Serum potassium concen-
tration fell, renin activity doubled, and urine prostaglandin output
increased five-fold. Ketoprofen (Orudis) was introduced. There
was a prompt fall in urine volume, potassium, and prostaglandin.
The dose has been gradually increased to 20 mg three times per
day, on which he is well and normal. This is the first report of the
use of Ketoprofen for Bartter's syndrome. Its success provides
confirmatory evidence of the value of prostaglandin inhibitors and
suggests that Ketoprofen may be the safest, long-term drug for
children with Bartter's syndrome.
Renal demage in rats caused by long-term feeding of sucrose-
rich diets. R. G. Price, S. S. Kang, K. R. Bruckdorfer, N. A.
Worcester, and J. Yudkin. Queen Elizabeth College, and Royal
Free School of Medicine, London, and Servier Research Institute,
Middlesex, England. Male Sprague-Dawley weanling rats were
randomly divided into groups of ten and fed an ad lib diet contain-
ing starch or sucrose for 11 months. The diet consisted of (g/kg of
body wt) 550 g of starch or sucrose, 200 g of butter, 160 g of casein,
40 g of salt mixture, 30 g of cellulose, and 20 g of vitamin mixture.
After 3'/2, 5'/z and 11 months on the diet, urine was collected and
assayed for N-acetyl-3-glucosaminidase activity, creatinine, and
urea. Two groups of rats were killed at eight months, and their
kidneys were removed, decapsulated, weighed, and fixed in for-
main and stained with haematoxylin and eosin and Masson's
trichrome. After the last collection of urine (11 months), kidneys
from two rats in each group were used for electron microscopy.
One kidney from each of the remaining animals was wet washed in
concentrated nitric acid and assayed for calcium and magnesium,
using an atomic absorption spectrophotometer, and for phospho-
rous, by a colorimetric technique. The excretion of urinary N-
acetyl-13-glucosaminidase was significantly greater at all times in
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the sucrose-fed rats. At the end of the experiment, the mean
weight of the kidneys of the sucrose-fed rats was 2.16 0.39 g,
and from starch-fed rats was 1.67 0.22 g (P<0.01). Focal
thickening of the glomerular basement membrane and fusion of the
foot processes of the epithelial cells was present in the sucrose-fed
rats. These animals also had characteristic concretions of calcium
in the corticomedullary region of the kidney. Determination of the
cation content of the kidneys demonstrated greatly elevated con-
centrations of calcium (8-fold), phosphorous (3-fold) and magne-
sium (1.5-fold). Thus, long-term feeding of a sucrose-rich diet
results in renal damage to the glomerulus and the renal tubules.
The mechanism by which sucrose induces renal damage is not
understood, and the relevance of these findings to the clinical
situations is being investigated.
Occurrence of dense intramembranous deposit membranoproli-
ferative glomerulonephritis (MPGN-DIMD), nephritic factor, and
partial lipodystrophy (PLO) in one of identical twins with recur-
rence after transplantation. R. B. Sterzel, W. Reichel°, P. Neu-
hans and F. Scheler. Medical Schools, Hannover and Gottingen,
Germany, and J. G. P. Sissons, Royal Postgraduate Medical
School, London, England. Sisters A and B are 22-yr-old monozy-
gous twins. A was healthy until aged 7 when she developed an
acute nephritic syndrome coinciding with an attack of varicella.
Following this, she developed the features of PLD, which became
more apparent over the next few years. She contracted various
viral and bacterial infections as an adolescent. Her glomerular
disease progressed slowly, and renal biopsies obtained at ages 17
and 18 showed MPGN with intramembranous electron dense
deposits; low serum C3 and the presence of nephritic factor were
repeatedly demonstrated. Hemodialysis was started at age 20.
Patient B is healthy with no signs of PLD. Her urinalysis and GFR
were normal as was a renal biopsy studied by light and immunoflu-
orescence microscopy; her serum complement profile was normal,
and nephritic factor was absent. At age 21, A received a renal
transplant from B. A also had bilateral nephrectomy; immuno-
suppression was prednisone, 25 mg/day, and azathiopnne, 100 mg/
day. Following transplantation, total hemolytic complement
remained low; for nine months GFR was greater than 80 mL'min,
but alter five months proteinuna (1 to 3 glday) recurred. A graft
biopsy at one month was normal on light microscopy, but immuno-
fluorescence revealed granular mesangial and capillary loop depo-
sition of C3. Biopsies at five and eight months after transplantation
showed more extensive staining for C3 and few small DIMD.
These observations in identical twins show that 1) nephritic factor
(and the associated complement activation), PLD, and dense
deposit MPGN do not have an exclusively genetic basis; 2) PLD
and MPGN may become apparent simultaneously, suggesting a
common cause—possibly varicella in twin A and, 3) posttran-
splant persistence of C3 activation and rapid glomerular deposition
of C3 (without detectable IgG and before demonstration of DIMD)
indicates a central role for altered C3 metabolism in the pathogen-
esis of MPGN-DIMD.
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Bone scintigraphy in renal osteodystrophy. P. de Graaf, I. M.
Schicht, E. K. J. Pauwels, andJ. de Graeff, University Hospital,
Leiden, The Netherlands. The value of bone scintigraphy in renal
osteodystrophy was studied in 30 patients on maintenance hemo-
dialysis, using Tc-99m EHDP. In order to reduce background
activity to levels found in normal controls, all patients were
dialyzed for five hours, starting 15 mm alter radionuclide adniinis-
tration. After six hours, qualitative and quantitative scintigraphic
skeletal examination took place. The results were compared with a
normal control group. All patients had histological proof of renal
osteodystrophy. Only 48% showed roentgenological abnormali-
ties. In contrast, 80% had pathological scintigrams. Increased
activity was noted mainly in the pelvis (46%), hips (60%), knees
(70%), ankles (53%), chest (42%), spine (42%), and skull (46%). In
addition, metastatic visceral calcifications were detected in some
patients. Quantitative analysis revealed increased skeletal activity
accumulation in all patients compared to controls, even when
scintigrams appeared normal. These findings suggest that bone
scintigraphy is superior to conventional roentgenological tech-
niques. Quantitative assessment of skeletal activity appears to be
an even more sensitive technique to detect renal osteodystrophy.
Do F(ab)2 alloantibodies induce immunologic enhancement? J.
L. J. Jansen, W. P. M. Tamboer, andR. A. P. Koene, Department
of Medicine, Division of Nephrology, Sint Radboudziekenhuis,
University of Njjmegen, The Netherlands. Alloantibodies directed
against transplantation antigens are not only capable of inducing
prolongation of graft survival (enhancement), but also of inducing
acute, complement-dependent, graft destruction. This latter
destructive activity makes the use of enhancing antisera in clinical
transplantation virtually impossible. The in vitro cytotoxic action
of antibodies is a function of the Fe fragment. The F(ab)2 frag-
ments of immunoglobulins are still capable of recognizing and
binding the corresponding antigens specifically, but they lack cyto-
toxic activity. If enhancement occurs as a result of "masking" of
transplantation antigens, it should be feasible to induce prolonga-
tion of graft survival by administration of F(ab)2 fragments without
the concurrent risk of acute destruction of the graft. This hypothe-
sis was tested in a skin graft model in the mouse (recipient B6AFI.
donor B 10.D2). In this model it is possible to induce enhancement
as well as acute, complement-dependent, destruction of skin grafts
by injection of the same B6AF1 anti-B 10.D2 serum. With F(ab)2
fragments prepared from this serum by digestion with pepsin, the
following results were obtained. 1) The F(ab)2 preparation was no
longer cytotoxic in vitro, but could block the cytotoxic activity of
undigested anti-B l0.D2 serum against BlO.D2 cells. This indicated
that the antigen-binding capacity was retained. 2) Alter digestion
of the antiserum, the destructive activity in vivo disappeared,
while, also in this case, .the preparation completely blocked the
destructive activity of normal antiserum that was administered
afterwards. 3) The F(ab)2 fragments, however, did not induce
prolongation of graft survival, not even if high doses were adminis-
tered. This suggests that masking of antigens alone is insufficient
to induce enhancement. Therefore, administration of specific
F(ab)3 antibodies in clinical transplantation to prevent rejection
does not seem to be a very fruitful approach.
High-dose bumetanide in patients with chronic renal insufficien-
cy and severe nephrotic syndrome. R. A. P. Koene. Department qf
Medicine, Division of Nephrology, Sint RadboudZiekenhuis, Uni-
versity of Nzjmegen, The Netherlands. Bumetanide is a new
diuretic that closely resembles furosemide and ethacrynic acid in
its mode of action. In patients with normal renal function, 1 mg
has a diuretic effect comparable to 40 mg of furosemide. Like
furosemide, it might be useful in the treatment of edema that is
resistant to conventional diuretics, such as chlorothiazide or chlor-
thalidone. We have, therefore, studied the effects of high-dose
bumetanide (15 to 50 mg) in five patients who had severe edema
' Dr. Reichel is deceased.
